. ?od3* 8^i8a mm mmj 


A 


NO. 274 1 P. 21 


(19) wH^7^ JAPANESE PATENT OFFICE 


PATENT ABSTRACTS OF JAPAN 

(11) PublicaUon number 07252660 A 
(43) Date of publication of application: 03.1 0.95 


(51) Int. CI C23C 16/44 
C23C 16/34 
C23C 16/40 
H01L 21/203 
H01L 21/205 


(21) Application number 06181857 

(71) Applicant 

RIKAGAKU KENKYUSHO 

(22) Date of filing: 11.07.94 

(72) Inventor 

KUMAOAI HIROSHl 

(30) Priority: 19.01.94 JP 06 18871 


TOYODA KOICHI 





(54) PRODUCTION OF THIN FILM AND DEVICE 
THEREFOR 

(57) Abstract: 

PURPOSE; To form a thin film uniform in thickness and 
film quality and having large surface area with high 
precision by alternately introducing a reactive vapor of 
an oxidizing agent or the like and a vapor of a metal or 
a non-metal compound into a vacuum vessel to execute 
adsorption and chemical reaction on the surface of a 
material 

CONSTITUTION' The material on which the thin film is to 
be formed is set on a holder 56 in the vacuum vessel 10 
evacuated to a prescribed pressure by a vacuum pump 
36. The vapor of the oxidizing agent, a halogenating 
agent, a sulfidizing agent a seleniding agent, a 
teiluriding agent, a nitriding agent or the like and the 
vapor of the metal or the non-metallic oompound are 
alternately introduced thereinto from vessels 12. 14, 
16, etc.. at least respectively one time, if necessary, 
with the change of the kind.. The thin film is formeed on 
the surface of the material by the adsorption and the 
chemical reaction of these vapors on the surface. In 
this case, the thickness of the thin film is 
automatically controlled in atomic dimension size by 
heating the material to a prescribed temp, with a 
heating means to exhibit the self-stoppage function of 


adsorption of the vapor molecule. As a result a 
multilayered film of an optical device used in hard 
X-ray region is formed with high precision 
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9 hO. 

o < i*m<m<Dfimt£mit&ssm5nb o < ttMmt 

H2§£rtK«A0riii]fB^#fiar!R«fc£CX{&^K 
[M*a2 ) K^Srt^»)8*^fiS-r^#«j(**-fe 

9 hly. 

ftfiBX2S£rt *Bf S©BEA«T«c«HE 0 fcWe . Hit 

u < ttg<tsij©j££i 4 . &m<t&m%.i> o < 

EK2«8i»i«:3WAlxr«»Ett««HrfaMB«tC«b^ 

mrfBKSS&rt zmjz<D&ijUTicmi£ o itwc. m<t 

to. »n?><tM. mWL -buXbffl. fJWklHi 
1/ < WtHWosamt . MC&JK<b4*l»(l6 0 < tt* 
IBtt^{b^^4RttSaa©&M<bdWigai«> O 
< t**l^<t$4MK*l£*. £S:cc4>fc< £ <> i 0-30 
«E ofcrnexsasfticaA 0 r iftie$n*©3iM-cga 
a*j«fcMb¥Si&;*#. 9J8a«j««il{c^-©»iS*^ 
>&-r£S&-©ia4£. 

< t h 1 BtuoioiEor . mm&mmicffi&m 

[ &->m 3 ] atrial— ©1a 4 mriaJB - ©xfi 4 cc & 
ws^is{b^jia«> o < im£m{t&mmsn<D'j>tj: < 
4fc4-^6/u-^r©aa* > ia«ic^igor?i5SBJfi- 

©latWEJR— ©iat*il0.iKrct«:J:»). MIB 
af*3lffi{C«»©g&Saffl©»R*HtfcCC«gS u-c^ 

mm £»0E-r * ta^gf 2 gass© Mgt©tca#&. 
cnwaau ] «rE«**j:Mb:£5i^K:*«,»riMB 
®i(*«:^f3E©rasr mtmm? s c 4 tc <fc o . ribm* 
»ffir©l«31MbJW. 'MayxtM. ttfbftl. tuWb 
JW. ?)UUm & 0 < ttttfbffl OXftbJ: cfNia&flM b 
0 < K?l^4b^ffi£UD4^©«*©S B 

0w&a»w«cjR-f^!f^x-ciwwr*»«a 1 . 2 
£fctt3©(,>ma> 1 5iccieis©iiBi©SJ{^*ffi. 
[M*a5] H?ia^-©jfM4L/r. tt<bffi«*tr>K 

»WW©3K*4. &JRfb£a9R3l4 0ra. i»4r*. 

fife. v>#>*si»tt*nA©ib£$3?Jii4J&fflt,>r. 
fil. -9*;k fit. v>/7>*St>«^PA©K<b ! BJ» 

r. SEfb3f"J**^ttSfb3iJ©^4. &n{b&«HK9l4 
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tf ^A**l>tt^*^A©fb£1^JU£ffH>r. 
^^7>y^e-?A. Vd/*>-j7 A. -f>t?^A. 'OJ'J 

■5 A * £ * - h, A©®fib«5iS IS* 4 lr>BK{bWi 
Sfll#a2 S/cW3©C>m*» 1 ^K-atS© 
PDIi©S!ig^ffi. 

[«i#a6 ] wa^^rr^ » h sn-sx 
wrre stsssrt «jf je©tta£tTtc»ET * > 

10 4. 

-«>t,<ttx«±©lgfb8ij. '>oy>4UH. IMbJW. * 
mmft^&A? 6 fcab©*-©* A#© 4 . 
Srt^A-rS/c«>©SBr:©«A#S4. 

mK*-©*A*R«cEasftfc*-©9*«a4 . 
8trfE5»n©3iA*eecE» $ nfc^rx©^ts«4 . 
gtriam-©^Fti«te j: imia$fi-©#tii8£aHjfflj or. 

WE»-©»A#8l*» 6WEK2SSrt^©«naWb 

20 n. "ay>{tm. mm. ^i^xm. r^Mmb 

0 < t^OWO^CWAtoJranWIB*— ©i»A*a* 

euiemasgrt-ciJK^jKfb^BjSPJRfe o< t*a* 
■Ht«iMi»(D«A«-c- n^tiisijairr-5*fliai#a4*w 
•rec4*^m4-r5 »jr©»i mms. 

mfc o < «#^jsfb^B^^©aa«tc^nipni3H^ 

£ 4 4 fete. ©WA*a«c»J£0riHB»:2© 
^tg*t9^.fciS3?3B 6 iBJ«©WJB©S?aKS. 
[»«3B 8 ] ffifiBK^ggrtCC-b 9 h 3 t\1cm&Mto 

30 ^^©astcfti^-r a»nJ»#ia:S:« jt/cit jjsb e * fc 
»7©c»rn*> i ^tcia«ssnfc«)ii©iJ!ig^a. 

[0001] 

AK«cfijRKf ba^^ambatc 4-©»/®**jsr-^ 

40 ^^MKYbatt£©l*M4«SS(C^fiX0. JSif. JSH 

*«*aea«:*>fc-»r«i— tt^jB«*j^jisr4a«:fflt»r 

[0002] 

[«£*©«*] afiE. «fi#*l4 0 0 0*>y^ha- 
A7iS 7 0 0 0 * > y X ho - A©oia56fiSJ«« 1 4 <fc 
9 . WL&lfimi 000t>^l- o- A<jUb©fWM(« 
^*5C>tt»S^l 00 ^>y^ ha-A7iS40 0 
0*>^ ha-A©31W««« 0 0*>W h 
a - AftS 1000^>yxho-A: CMflm-MW. 
so **j 1 0 0 Ot^ifz I- a-A7!iS2 0 0 0t>W I- a 
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-A : JtffiSSfl-fiWjt. $5)2 0 0 0*>yx ho-A71S 
4000*>^I-P-A:^I» CCfcOT&fflT 

[0 00 3 ] S/c. SEfitflftl 0 0*>^x hn-A© 

3*>?z. f-n-A^Ml 0 0*>^ ha- 
A*IK©ifcS©#;X<a*HaHctei, »-C<£ffl $ ft S3fe^3RT 

ggfisft-co-c. c5 0fc^SM^*T«:tJWS»:x 
itj§*Mit*. m*v-j*mm&. ho> • 
» -f • tr- a • * i'©»sg|?is« 

[0004] cnzvmmwmffiv') am 

AJfeJWWL. £&^3^ctt#^©/Nt*JjnJ» > MM 
[0 00 5 ] g/c. 7«>hn> - £H 

[0 00 6 ] 3 etc. • fcf-A • 

ssst £-© * 6 © w * > «r«as* l r jjqb g fc« 

[0 00 7 ] 3*>^XhP-A«T©i£&© 

^x^^ftcfe^-cffifflsns^mT-fcffCE-r*. i 

h a - A7SM2 if* h a- Agfi©Gs«>-c5it>ssi& 

s ft* 1 *> h a - awt©^3 vim* 
fflwr z> mftBLommm^m « c ft s -c*a 6 ft 1 1 > & 

[0008] c©/c«t>. mxmmwicio^-cmmstiz, 

^©iKS^ISS^^T •5>MT©IfflyJSE88 £ 2l» C 

r. c5b3fc|gft*«fflLfc**«T-tor«. ten* 
y if a y - £ - tr £' #*oe> ftri. » S. 

[0 00 9] 

I- D-AWT©^S©tl!Xi|gSli?!<4CfeC>rffiffl3 
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i/ct«i«jWBt»e>ftr*fc*«. 

c 5 L/cfSffiSHSfcttS t £«&&TEiir*9 . ISA 
[0010] *fc, 3 hP-ATVMl 0 0*> 

10 £, v^* hn> • ^ffi&SUtt-f • t-A 
[0 0 1 1 ] BP^. ±EU/t**tr-A*»tt. -^af* 

mm±ic*:mmct>tcixmm. mntbicfy-icmm 

[0 0 12] *te. ±iBUfcS^t-A3S*^. 

buy ■ xj^-j St&$>zwt-(*i' ■ t'-A • z 

mKzommmxte. vF-v-j*m*mc*i.>xuK* 

i>TH7^* hn>tts©$j£tt*i. 36«:-f*> • tr 
-a • $)S{c4sc»r«-f^-> • tr-A©^l4*5 
ssr* •) . * <D%mmc <j: o -cita*©fiS;^)SS* s ^ 

30 [0013] C©/c*, HSI0ri>4aJS«r»«ia-CSW 
Sp-TS/ctotcCi, in-s i tuiV^-jiftirK 

<t o xm.mtp<Dmmz&fiim.x*:~ * - -r *«iw#* 

[0 0 14] 3 6tC. ±ffiLfcS^-t-A3K«a£. 
*ha> • X^»4rffi*Si,>«-f • f-A • 

jrs«r£r«. ^tfc<> u < «^^- » f > ^-rs*ta*i 

*ofcfc*. gffi±ltflp$g3ttfc£HJ&©Ilffi**SaK: 
3 5 two MIMM** ^> fc. 

40 [0 0 1 5] Sfc. ifcgjtoRjl 0 03T>y^ ha-Aj^ 

fiEfl33n*^«Bl3t^3R^K:*jt,>-Ct>. «t 

[0016] ±E0/cJ:9tta«©fiatt6 
^^©^©Wr * HUK|»t «c 3 hA: h<DX 

totoxm-unm*. mxmmsnas^xmm^ti^ 
mffifcjtmtzci:<Dx*2>mm<Dm&i3t£*s£v*<D 

50 «»*a*«fKl,J:5d:T5fc©T*5. 
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[0017] 

ZMlS.-r^mt'S:*? bL, C©K£§8i*j£b>t5£© 

«. -fei^tsi ^uwuwfco<t*»bJw©»3R££ 

[0018] ±IE«K©««j£:£&CC£9iaf*±K:£ffll8 

W. ItfbJH. ti/XtiB. ^A^BWfeKwaWbJW© 
K*l£ftlMt61Mlfi*l6 0 < tt#&BHb£*NK9l££. 
SS«cd>ft < <fc 1 [H^ojgiE LfcJt^ggftycigA L 

KS-©Sl*^t5. ;X2?tc, Kfbffl. «oy>ft 
». Wkfl. *u>ft«. KWSHBH© 
ffift£JhlB&IR<t6qMgEfll6 L < tt#&RMb«i|MRSl& 

t*. £5(c4>ft< i 1 0-3ojgffiLfc*^gSWCc 

[0019] c©«fcMcur. Mjttf!CS9t$«i£«& 
r * x««*tt £©Bfa©ift£eMr Aft sn«r*««r 

x. ±Miu tcmtz&K <tt>i boum o isr c i «: 

<fc9. &#±te£JBK*^J!R3#Sfc©-C*.5. 
[0 020] * fc. ±l2L/cS^©i3jS^ffiK:*iC»-C. 

<bS9. -teuXbfft 7-;i^bfflbL<Ma<ttH©XB(te 

flCP'fl** </ XrW»r * C & Ait? * S J: 9 K 0 T 6 <£ 
<<». 

[0 0 2 1 ] ftfc. ±iaLfc»K©Si[a*ffi©5liSB. 
[0 022] *#6Wtcj:*»M©«jS«a«. m 

mz&tftr^itviwtf'* v f-snss^st. c©« 

0 < W-feLtOM<fcJM. ^ny>{l3W. S£{b3U. -feu 
^i§A-rSfc«>©W-©*A*R&. &BHb£«J&Jlfc 

b < ta^^t^ttJKfii^jtssart^Ari/cje)© 
m~ ©i@A*S £ . m-©«EA^©«:ies: $ fttcm-<D 
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©j8A#&a>6££&8rt^©iSfbSiJ. 'MayxtJffl. 
Itfbftl. *uXb»L f;i/JW0Wfc0<B»tJW©3SI» 
©* Afc <fc O'JfT ~ ©g A*S*> 6 K£S22f*3 ^©£HMb 

^i^fe l < »***R<b^*jRa©»A**n-eti«i 

[0023] sEfc. c©auB©H&£Btx. »-©ssa 
z-foz&mit&mste* if < tt#^<b£tt*£a©fi$( 
«<c **i-eheiw £ & <t t cc , » - ©*§ A^acc^ic; 
or»-©*F*fll*«A4J:5fct/cfcJ:<. c©«fc5 
io KflUsWSi. tmflffl©«ll&&tt(cjfKtc£ab-C 

zmmzitm- s c <t #r * *. 

[0 024] JfeSSWilCfe I- Sftfc*l(** 

ffS©MSKtin^-5riiiinfSi#i»4{ix.5J;5tcL.r. if 

ctJcfcO. tttt*lirc©M{bft!K ^a^XtA. WKb 
S"J. tuXBW. •5 i ;u;WbS'j*)0<«^b?FiJ©^fcJ: 

o-^fej^-f tsmmsLb b < tt*^H^fc^iia©^^©» 
«©aa««±«itt*»!isi*. mmcommz smmcm. 

20 

[0025] 

Iff Ml *«WKJ:*itf. ^ISfb^BJ3KSl*>U<«^ 

<b^ ; &*as^st©r*i/c«!). ira©w*. bss 

[0 02 6] * fc v b < B^JItc^-?-© 

*>©r«ft < <t&tox-$>ztctb> im±Kjej8L2titLn 
K©«ffi*is:«$n*sn«ftt>. 

[0 02 7] BJfc. #5«8«:j:ti«. 

<bflr>j*>u< «^ba»j©^a <b -en-en^{*©affi(c 

[0 0 2 8] C©J;^tCLr^fiR$n.5^j3l*/c«^ 

■©MftmmR. ^ayxuiwfai. Kfcmni. n 
>{t««Bi. T)VMtmmmi> l < «&< HMtMft t*© 

«i9KA©«A8<tMfun. ^ay>ft«, mm, hzu 

MOW. ^iUMttPIfc K »33aift»l©3«R©i»A«. BP 

*>. cn^^stc^A-r-si^-Yf^ (H2#M) (c 
few ^3?Afi**t»«a^istA©f f^»*®^tca 

efa©/iS©^JS*/c«^JS©Kft«J»0. 

50 S. 


[0029] £/c. i»JHCfcWS*Kffc^«flia 
t U < tttt^<b«&£*l<^AI*n&lft{bM. 
>teffJ. 8MUW. tl/WtE ?^;HbJWfcl«< ISSEft 

jw©&m©&Ai$ra t 4 c <t cc <t o . t£ 

>{b8<J. Kt<b8<J. ti/WtS, tAjUfflltKtttfk 
««>rattBlttnB«»cA»)atfJ:^K: 

vs\vmm. wmnm. tuxbiMMi. r**it 

C 0 0 3 0 ] 5 e>(c. JBHrr¥4)8ttS&iM£ft:tt#&jR 
©BMHMMft. ^ay>jt«, BStt^ilSJIg. Hsu> 
tUMMI. ?JUJWMMMfc 0 < ttSHbttfflRtt <t-©<b 

[0 03 1] ^IS*}gfiRr-«#«J«£*RlCf 
«. «pyxai. Wbffl. -fcuXbJM. y-**ffcfflfc 
Mfb^asai©***©**© a SfflttMBe JHI $ -a- 6 

*S. *<Dtctb. fSBSSSSISJCfeor. i n - s i t u 

x 7*y y - * £tc «t -> T*ttJ»ciW**i $ -r 

[0032] ir>T. skhcc gurejscFra 
*-fx©awiifltcw»i/r. jrjv. wm#*Mmtct>it. 

MR. X«U— tf-. '»*aba>mm> ^7X7 
IHH**«r>BXIBy V9*>V4 -teZtcm(.>Zl&EBt& 

[0033] */c. a»AWtc*}c>r «>. &mm<D*Wf 

[0034] ??.K, •^^>f r ^> yt^SSCCT 

s. 

[0035] Wc. ±ie(c*i<,>-c. K<b?fJ*Sc»«^<b 

mourn, t, ^it^WMt cxffi, - ? Tfr. &. 

7>#>«&i>tt*aA©<b&ttft!m££Jlii>-c. ffl. 

i^t&itimm^BaiL. ate mm*>z^u&<t 
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^y-j-e^A, v a, r-z^A, ^ y y ^ 

A*S«,»B?jri«>A©H»ft«|»«*4l»ttS«b«fflWI 

©^-^*>6c>rh*>5&iatRL.rffl*^t>ti-r («* 

^ta-ttil/TSS. SI. ft. -7>^>. i»DA 

©KttttfflMt (5&SI) £A. ft. 
10 >. *ciA©g{b«jSlg (5WR> tfrhUZVh-l 

— :>jI#?U ^tfVi^t^A. vi/^y^A. 

$a. -cyy-jA. f-$-^A©K{b^«M (5«S0 
ij^*>y^-tr^A. v^*i"?A, -r^y^A. -«y 
y^A. ^ir-'jAOMMWMi (5fflM) t&httz 

(£8U-C1 OfflS (=5ffi!S+5ffi!®) ) 

"C. ±3»-C r l 0 0SSI (=1 OffiSIx l 0H3H) j * 
*. )> StJBHiJgfiS-r 5 Cite «»:•). IOOjO^x 
20 ha-Afcn^iftXilS&fi-C©^®^^--, 

[0036] 

t©<fTS. 

[00371 01 tctt. *#6^tc«fcS»IS©!SjSjBia© 
- 3WMtf9SA-Cl»«. C©IS]8©«jii5iB«. rtsu 

30 ^^*fc»^M<b^1MKA«riR«rr 

12i. S&— ©ggl 2l«9(C«l«3n^BI{b^4HK9l 
* A:ttMUMk«WK«£ Htt * S!W©^-©^]l<b-& 
4M9BR*^»#£Hfb^ttXini«iK8r«]llll©S& 1 

41. IMUf..^ay>lbM. Kftm. -feUMbffJ. f- 
JUJkfbffiJ*) 1/ < Ba{QWMiM«r««r SSfifHOSS 1 
6 TO*. 

[003 8] Ctx6m-©ifS 1 2 . »-©§§ 1 4 ft 
WU:m=<D®& 1 6 iK^S 1 0 i«. X^>UX 
*>e>ft4aK»flWS« 1 8, 2 0. 2 2 J; 0. *ti?ti& 

40 iipjegjc^$nTt>5. 

[0039]*fc. M^f^S 1 8. 20. 2 2 (Ctt. 
-e-tt^fti£fi{MiS)#2 4. 2 6. 2 8teJ:o'^aBE^3 
0. 3 2. 3 4#ia:W6*xTl>*„ 

[0 040] — ^. S^gS 1 0 (Ctt. >7*3 6 

h • /<*^3 8«r^0-C««tSnTt,»5. 

[0 04 1 ] S^GC. «gS5^3 0. 3 2. 3 4*J«fcO*y 
- h • AjU^3 8tCtt. fh-eh7{-f3l-^40. 

42. 4 4. 4 6tfR(*&ft?l>. f OT, Ctl6©T 
i'fii-HO, 42. 44. 4 8B. 3>fj-ii 

50 4 8 tc£orNHM93ttSSKft3 0. 3 2. 3 4fo 
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«fcO'y- h • ji)\,73 80r>!E8fca- v Y 5 0 LW&T- 

*S>n3ft4»r£©* 7 5>^r. *tt#3 0. 3 2. 3 

[0 04 2] fcfc. ?f-^5 4»SSH-C* 0 . If ^5 6 

0. fl^5 8«3>f*-»4 8 h50£ 
%&mt Z> 1ah<DW&'T- y^VS) s. 
[0 04 3] &L±<D£5lC®ft>i£tltcm%i<D$m$i®:lC 

fblfclSJIgfc L < «2{M»Jl&£©{b£®SKtt:<fc«5flS 
rsSHg*^r^ Oltyc-fe-, h 

[0044] y- h • AJl/^3 8 *PS*. X£ 

iJOT-3 6(CJ:o-CSESgSll 0|*9©JEfr£l 0"'Pa 

tt 5 4tCctot:a'i^-rs. 

[0 04 5] *©tfc(C. £JIM*l«fiJcT -5 «)!<!: l/C* 
-OliK*iJ:y f m-©SIJg^iK-r.5C<t(crj:5„ «T 
K. ^-©^fcj:^-©^©^^^^ 1 ttfc 

wcei2*#mo&#6S&w* m-omm 
*i j: o-m - ©»jgi£ @tfc«:Ji£gi s tit: ^mm^nrnt *> 

[0 046] C*-©*Mt©flFKi§fl; : *-©!«) * 
f\ mEB#3 0£BU#. JB-©§S1 2(cHXS$nrc» 

®§S 1 0 F*9©flyj# 1 0 " * P a fcUbtCfc 6 * -CzSA 

Mm&iM{t&®mM<Dft**wm? s. 

[ 0 0 4 7 ] 3Cl»T. *tt#3 0 £K D^fftK. 
>7*3 6tcJrorX^SSl OF*9©E*>*il 0-'Pa« 
T«C tt S * -Cf&-©£JSWb£1&3£»* fctt#&R<te* 

[0048] KSSS 1 0rt©E^»i 1 0- 1 PaWTK 
«C*i. «N&F3 4£M»> SHCg^l etCiRSSli 

rosgffbJW. ^pyxbftJ. SftlbftJ. -feuxtsu. r- 
^Wt^Jfe L < ttSfbfflOjiSi*:. 1 0 rt©E 

^lO-'PafiLhttfc&SrVAL. *S&F3 4€gf 
3£^faB8C>)rc*S©tK!iS-Cffi}fr5. CfitcJ:*). 

omwicMiWi. ;>pyxb#j. ssfbflj. -feuxbsn. 
[0049] ccKtew, &<*©«ffi«:tt. gxeclS- 
i. MfbN. ^a^XbiW. mm. *u> 
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.fcO. mmv(Dit¥fcf£M£.C. $J»f*©3lffi<C#K*>l, 
< tt^t^MOMftlMM. "B^XClMHt. ffMbftg 
81. -feUXWMMI. ^MbWill<>0<aXfblMI 
B£<!f©<l:d1MtR (*-©WK) *W?nS. 

[005 0] WB#3 4 fcHCfc&Kl. 

>^"3 6«:J:orX3SSSl 0F«J©E**il 0-Pa« 
-RcfcS*rBMfcffl. sMayxbflf. mm, feuXb 
M. ?*JWtfflt U < ^ra©*»*»«TS. 

[005 1 ] feLhtc J: 0 . »-<0«Blf|«(©isyt4» 
10 HDM0 1^j»A#(S7U «43hS»HDf 

^©KJStcj&DT . ±sesr— ©m&issfciJ- 7 * 

[0052] ±ie©«fc -5 cc orjf^s *ifcm-©j?M© 
rot*, imcju^ss io^-©^nt^ia$ 

fc«#£Jl{b£^a^©&AS*$J:y : &{b?W > ^ ny> 
fWI. IMfc*l. Hsu WOW. ■fAJWBWfe O < tt^bflfj 

*>;KC*jW S^AS* SOttSSUgA©-* 7 2 JMBteSS 
[0053] *te. fJWCteWSm— ©#)S{b^ 

fc«*^js<b^ti^fii©«;A^ i mm. » 

n-ywbSfl. SS^bSiJ. -buWkJW. 7Mk>HbJWfcL.< tt 
wowo3iBew>«A^nB 4 «r$)Jiai-r -s c t k. «t o . m- 

tCfcA^iitfi^K-rSCidi-C***^. *Pf5JtcSJK 
30 <WiK*«^F7ftt^ 7 X©fBa-C3rS©)iil«:$)jaj L r 

[0054] */c. atci^-rsi'jK:. «j«c*si&ti 
SU. ^aywbSU. KE^bSiJ. -feuWbSJ. ^^u^bWfe 
tt#^{b£»&m©#?-©©^©s Bfft±^te*^3s 

"C*. Ji/¥*gSi)fl«J{C/l^Tm^7X©ifgS-C*IJffll-r-5 
[005 5] tuts. ±S2L.fc»-©Xg©*«tf o-C«J 

40 f*©^ffi«c^-©f»gi©*4^fi£Tsi. ®#<»mwtc 
mmammimtiiz ns c tec**. 

[005 6] C*-0iUft<!>f¥Kttf¥ : m~©XfSD ^ 
tc. ±is©<fc 5 tc L. r fRR CfcS&-©SI8©3aHK:ttS 
s <a siBr:©?SBg©SiiS«:ML/r iftwrs. 

[005 7] 1 0rt©E^j*i 1 0-' P a«T^C 

SfiB^r32«Ba*. JB~©gg 1 4ecHXg?*i 
rt>s^-©^afb^ai»*/c«#^JSfb^^ 

jSAU. ^»^f3 2 *Sf3£BijFraBai.>fcS $©«3£T#*# 

50 rs. cntao, ^(*©a®«:^-©^^^b^^ 
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[0058] -x^x\ mmm 2 encfctttc. 3t£* 

>7 - 3 6tcJ:^TK£iF3Sl 0rt©EE;fr#l O-'Pati 

[0 0 5 9] £3£§IS1 0 F*3CDjEE^J*i 1 O-'PaWTK 
frSi. ^16^3 4*^*, HIH©S3I1 6tciR8S*i 
?1>&HMHH. ^ayxbffj. BiHbSiJ. -fel/l/ftfN. f- 
WbJWfc L/ < «^tS>J©^4. KSSS 1 0 |*3©E 
Jjifil 0''P £vmAL> J&S#3 4£B>r 
©SRSPJi,>/c*£©t^r<m-rS. C*i(cJ:9. 
©*ffi«cSKb8iJ. Apy>jtffl, ssfkffij. -te u-^^bJPJ. 

T>\sMmt> u < «^bs>j©$;m©#^#s®^-f a. 
[0 0 6 0] c cicis^x. iBrtfrosffifctt. Kicini: 

m (n-o&m *>b< imsmvmitmmwi, » a v > 

fb^«I«. 9Sib«)f|tjs. •feu>fb«5W)S > t-juWM&S 
{b^PiJi. Ktfb1$j«J&» -teuWb^R ^;u;u{b^?S 

jg*> l < ti^b^suiAj:<!;©{b^^js (m-<Dmm) 

[0 06 1 ] HS8#3 4£Sf!0;M£K: > 

>7 - 3 6tc«t-,rS^??Sl 0F*9<DE^J*n O-'PaW 
TlcKZSXtiHt&L »ny>itfiL mttit HrUMb 

[0 062 ] fcLtKJ: <5. S&-©?g|gflE$g©XgrcSJf! 

jS©M/f^ic.i;r. ±feis:z©xg£«&t^?;i«s 
[006 3 ] ±§2© J: 0«cL-rjKfiR?tifc^r:©gi)SS© 

<bSC 6fi{b#J. HzuWb&l 7^u;HbiWfc 0< tt^bSU 
d7^ccfcW^«AS*>S^«^^A©^ t>ji<$izm 

[0064] gfc. f;HCfcW5S-©#)Sft^ 
<f*Ja£$t* /c{«^HIb^J^©iSAB$rai^b3'J. ^ 
ay>fbffj. KrtbSl -teuxbsw. T^HbffJfc L < U: 

SfbSiJ©Mm©«AB#ra<!:*$IJ8p-riC<!:{C«fct3. ^Zl 

©^jl{b^^ms/c«^^ji{b^i^,*f«fcO'^b 
l < «i^fbsij©^m©^*i. ia(*©fiStorsftffl^Pfli® 
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[0065] ifc, mccgft-irrs m^m** 
MW<c&&xm®MmTZCtlcj:t). ^M"C©^b 

w. Aoy^tw. mm, -feu>{bffj. fji/MOwt 

«IN^{b^5^m©^©Klf©S £<9itiSli&*&J5t 
^r©ilSi©)g)l?:SS!,fit)K:JlT7f^^X©iffi 

10 [0 06 6 ] C^t-©f5^t»-©»Jlgi©3^i:iftS] 
[0 0 6 7 ] JifBOfcm-©fflt)H©^!Kai^©0-©X 

m t ±ia u /c^-©jf movmmtom- ©xg <t ^35 

u >f b«)«0 t ^^;u{b«5ltfli 0 < aaif b4MiMi«: £' 

©{b^5rSM*35StCliS-C#. efg©SJS-CiSRIt^ 

©f#e>n2)^*T-ra©^^*iffp,ns. u*^. ^ 

20 @^©^*JDg^)*U^;U-C*lJfflIL/-CBfiS;-rSC<!:Ai 

•c*s©-c. j^s3^->^x Yu-AWf<omxum<o 
[oo68];xk, mmmztstwrzcttrz. 

[0069] XWlT*z -f AiioMteJ:aHt 
r;bs-9AM£©sa{9±&fi&) ^-©^Mfc 

30 ^rt6^^@jig©^-©aMg*i«fiSf zmitr* 

[0070] mmmm. mjKomicm&iSiift&o* $ 6 
4 . 7 ss%©#kk: 1 5i»ra?gL«a*«*-ci5ti<^-r 

CttCtOgfe^^lfo/c. il[a2 0 0mm > fiS 3 0 0 
mm©S US31 6ii©RfgJgS (ASSS 1 0 ) F«i 
(C> W&&m'kmi.>XW3k3ii:tc (10 0) ffi^{4©-> 

(Wis«:^-rs«j(*<bL.r©s«) ? 
h u. 2 o o v h)i/®<Dn£#>y3 e im^x. 

[0 07 1 ] ST. Jt£tf>7-3 6(cJ:f). «3£SS1 
ort* r 1 . 3xi O-'Paj (cSrdSEEU. *<m 
K. m-©SS 1 2 1 0 rt«C h 'J 

;U5^-5A (TMA) ^*l«>Pd]®Abr. K^gH 
10F^©E**ri. 3xiO-'PaJ(C±B3ti/c* 

t. M£#>?3 6< l cj:i<)2®mmLxm£®mi o 

rt*ri. 3x l O-'Paj tc*-C«Er6. 
[0072] $ 6tc. ^H©SH 1 6 a>6A£gSi 1 0 

so ftKiais<b7k«7jggfi£ i tmmxbx. ns&m 1 o 
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rt<D0E2?£ri, 3X1 0' l Pa J &CJb^2i£fc8ttc % 

ri. 3 x 1 0* 4 Pa j «:*-c«EEr&. 

10 0 7 3] ±Si* 4 9 frZIAQELtctCZ. 1 5» 
ran 5 0if-{^;KDK{tT^^-^Af5^JgfiKSn 
fcC£** % i n - s i t ui'j7*V^-if©S?P^I 

[0 0 7 4] S3CC, K^kT^S^^AWJSO^SiiS 

Xffi&<DUf$ttcW&Utc. H3«:5?snrt>*J:9(c % 10 

fiX&iEK (Growth 
[007 5 J Ra t e) #ti«0. lnm/cycle 

-5 c t ». ♦Bj£i««a*(c» bx imvmmnic s 

[007 6] ttc, 04KI*, Hg?Hite2#8HCTMA 
3H»©»A*H*ftb, *©«TMA3K«iiaWbWR* 
m&ti 1 ^S^3E50C2 0W^SAUfc«S (B 20 
5 (A) #JS) «C*jWSR«<Z)SE<bAi, TMA3BW© 
^*2^SCC2 0#ffl^o3?Abfci8^ (05 (B) # 
JH) «c*W*«JKD»fcBt*. in-situxy^. 

[007 7] C©H4Kl7SJntl^<fc^K, ^{bAK 
fc^r^TMA^^Amcj^mtflpCDA^^^i' > 

6 ft ^ # , »b b cc *n » r ^sr^o/? s #KGf — 

[007 8] BP*>. TMAt*»BMt7k**t^T*C 
<k«ciOHff*«)!nir#S^ TMAO^rttBSfW:- 30 

[0079] (Wk^*>WBI©fPll*jJ:C«lffc^*> 

<t?2>mmott#±mmicmuxmiTz>. 

[0 080] wmm. «*©«ecH*iSiJE»ty. s h 40 
CC4. 7fifi%<D#»CC 1 5»fdJjSOiBt«**C8fe^8ST 
C<hCCJ:«38fei*^f o/c, iSS2 0 0mm, S3 3 0 0 
mm<E>SUS3 1 6»<DP]iWgS (X£S& 1 0 ) f*J 
fc, «»fi3R*ffl^rtaijR3'i*fc (10 0) ffi#(i<D*> 

•;n>sffi (jM**«r*ni#4i/r©«B) 

hb. S*£SK£3 0 0* CJiI5 0 0* etc or. 2 
0 0 *) v h;U/«?OJta#>y3 6£ffll>T, 

[0 0 8 1 ] *r, Xffi*>^3 6«cj:0. 1 
Oft£ f 1 . 3 x 1 0" Pa J dC £ VffiJE U . *©t8 50 


^¥7-2 5 266 0 
14 

^doSJltelfJlOTSAOT, 0rt<DE#£ 
ri. 3x 1 0" l Pa j CC±#?$tf/c&±, X2#>:/ 
3 8fcJ:9 2fM««lt,T:X£gSl OrtSr n. 3x 
lO-'Paj K£ri&ET£. 

[008 2] £60C, SHO^Sl 6 30^XSSS1 0 

AKm<t&m#M&* 1 tMWAt/r, X£SS10 
rtOBE**ri. 3 x 1 o-'Pa J fcJJ*StMfc«fc. 
*ffi*>^3 6CC<t9 2*nSfabrJCg«Sl 0ft£ 

ri. 3x 1 0" 4 Pa j tc$r«E*re. 

[0 0 8 3 ] ±ifilM*^*»DigUctC*>. 1 5# 

ran 5 o^^^^Mfk^^^SBi^JBjsRsn/ccA 

in-si t uxVy'VJ-ZomVi&bnWb 

fc. 

or«Efii£SW^*<«cO, 3 4 0' CM490' C 
WiS^fcot, fiRfi»BE**««0. lnm/cycl 
efc-Sfctt*C±#«WOfc. 3 4 0* C7bS4 9 0 

±mtWk&Ctttmir>Vt>& m C<D££, 6 3 2. 8 
nmrOlfflJf*»2. 2T»*o/c 0 3&fcS«fiK«:± 

[0 08 5] Caaff±fllttCcJ:«^JMO^JS] & 

•tatcrai/rsMars. 

[0 08 6] WttttfflL U £6 

tc4. 7sa%©*fficci 5#raaujB«*rj5fe^sfe"r 

Cfc*cJ:9H»«T->fc. aS2 0 0mm. AS 3 0-0 
mm©SUS3 1 6 $J<DR(S£2S (X£S2£ 1 0) 

tc. mkmmtm^x&mzittc ( 1 o o > ffi^tt<D^> 

hb, Sffi^a^r3 9 0* CtCUT. 200 U^h;U/ 

«^JBS*>^3 6*fflc»r, Kfbr;u^^^A?S®i 
BMt^dr>WBit3tStc3 0 0JB«tateBEX«fflO^ 

[0 08 7] *T. *S5#>^3 6 «:<»:>!).. 1 
Orttri. 3x 1 0' 4 Pa j (CtXtmL, -t<D» 
tc, 1 2 »&XSSS 1 0 rt«c h »; y 

(TMA) 3Rfll*l#IIB«Al/r. K^ESS 
10rt©E**ri. 3 x 1 0 " ' P a J tc_b^? Mtc$> 
fc, XS*>^3 6tcJ:»}2»ra9fSlb*tK2SSl 0 
rt*ri. 3 x 1 0- 4 Pa j tC*r«EL/c. 

[0 08 8] 3 e>tC, mz<D§S 1 6 «>6XSSS 1 0 
rtk:ilKfk***«««rllWB»Al/r % *^SS10 
rt(DBE**ri. 3xiO- l PajtCig?WR 
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JH£*->7-3 6 tC<fc 0 2«.f a 1gf^LrKSSII 1 Ol*l£ 
ri. 3 x 1 0"Pa J <££-cmE.Utc. 

[008 9] *k. m-<omm i 4 *»<E>ji£§g i o ^ 

1 0l*3<DE;b£ I" l . 3x l o-'Paj «:±#S-ti/c* 
i. K2tf>7-3 6«:«fc0 2#ragfmurK^Si 0 
1*3* Tl. 3X 1 O-'Pa J CC^r&EELfc. 

[0090] 3 »fH<D^g 1 6 *>63t£SfS 1 0 
rtKjtilHb*^*^* l MSALt. K2£§i§l 0 
rtOffi^^ri. 3 x 1 O" 1 Pa J <C±M2ittc&lC, 
*3g^>7-3 6 KJ: 9 2«.f a l9fmorK^ifS 1 Ofl& 

ri. 3 x l O-'Pa J K$r«EEUfc. 

[009 1 ] ±i2-*-f ^3 0 Olil^ipilL/ciC 

5. 3 0#[«-cj!g/i6 9 3:t>y;*ha-A. nft* 

1. 90. 11^i>;t^fc9©IK/f£2. 3 1^^h 
[009 2] fc*>\ «5f*CCJKR)c^-SC tO-C*5ft^ 
{CW^-CHS^K. B t <M2jg?ll<!:L-C2 4S?!B. ^ 

ayxb^si^i bxemm. mitvummt ux i m 
m. *zi<>iW)mi&tLx imm. r KMtwmmt o 
x i mm. mimmmt or 2 4 mm?* zoit^vmm 
&Bimmx$>*>. 

[009 3] Sfc. 087iM03 7(C. pftJ@S£Jf*(jX<*i* 

m? &i t&mmmtBuz? BKicfcu x&m 
[0094] &ic. mm$>z>wz.mmt. mmzm 

f£2i£*>&m<t&tot{sXm> St. 

, $>^mfxiA(oit^mt'km^x, m. -v*s\,. 

vammzBtfiL. $tc. mitm&zMtmmt. mm 
*Bf&2-&z>£M{t^ ! mbisXxt}>i>i-v> , )i*. 7^ 

oit&fat&m^x. xtf^y^t^A. 

A. 'OJ 'J^A*).5t,4i^5f-^Acr)iafb 

^SM^sc^i^b^jSii^iiRu. cnespj. 

Jk v>/7>*2>l>«^OA<D^biaaiflll*S(,>{i 

gfb$i«jii© va>- vfrhi. »rn*>* jsw b . * t> > *✓ 

-?'fre>^?tift>S:miRUxmfr-£:fr&X m^t>a 

tbXit. 10. -f-JrJk glc. -7>*7>, ^CIAOgKb 
(5«ffl) £«. -*^;k St. -7>X/>. *p 
AO^b^WSg (5ffi!HS) tftbKZfil-y (£&X 
1 OffiJS ( = 5S!SB) ) A>6l->fhA>-oS^ 
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S^tT^A. -?#*is>5A. jyVOA. 'OJ'j'^A. 
^f-^AW^b^iWi (5®3£) i^6J&r-5^U-y 
(^gfi-Cl 0®S (=5*1®+ 5 US) ) *»6^rtl/p 

■c r 1 0 oas (= 1 osgx 1 osso j a*. ) . 
^eja^^-rsciccto. 1 oo^d^hn-A 
&.r<Dmxmr&g;x<Dpmmi z 7-. yov*-. 

v a^+icm^xttfmti&mmz 

10 [ 0 0 9 5 ] 

[0096] fllJ?. WiW&JMffifciitciXtSi-rmm 
[@ffi©fffi#^SftB^] 

[011 *«HJ©-HJte^«:J:-5^JKO»!jS^S^-r 
20 TOtSEfcSftiES-C&S. 

[02 ] jB-©IlifeJ:o'||-©XSK4BWS 1 ^ 

[0 3 ] K^br^ 5 - v u.mm<Di&&mm<DmtiiUBEm 
[04] &mwte2ft'mcTMAm&<DmA*&ifa-$-?> 

iifcCC. -e©f^TMA^<!:ia^b7K**^,<b«r 1 
^SCC^SCC 2 0#Rf|-3-oi»Ab/citi^CteW£!gJ5cD 
»t A i . TM Am%.<D&Z 2 ^SCC 2 0 flfs^oigA 
L/fciS^tcteWSMJlO^bB i *7jx? if =7 VX&Z>. 
30 [05] (A) «04{Cfc^S^bAOI^©TMA^ ' 

5>y • ^ + (B) t*04(CtoW^^bB 

©K©T M A^©#A© ^ A 5 > y «riR-r * ■< 5 > ^ 

[06] K{b^*>»]8©fiSgjIS©S«agte??tt ) & 

[07 ] *&wicj: ■yXBfXsimwt&tommt ur. 
K{bw»i«ri 9mm. "ay>immmt:6mm. «s 
<b%?tM«: i mm. -bisxwimmzimm. 7->\>Mt 

[08] mm*m&LZMz>&i&it&®t. mm*Bi&z 

W) tlCMLX. 07 <Cijk?&it-&®mm : $:Bf$.TZ>m 

jctet ^xmmajmrj:m^t>M<om^-rmx$> z>. 
[09] mmiBiit3itz>£m<t&vit. mmzB&z 

m lilCMLX. 07 lCfrs?&{t£V)mm>kBF&-rZ®i 

so ida^x mmmttt!i3.&£hit<omzin-?mx$> 5„ 
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[011] «R*»fiJS3-eS£liMt£<Wi> «M*ff5f£ 
$tt£i8<b?W. ^ny^Utf. 56{fcSiJ. -teUXbSfl. ■f 

[012] WR$£JiE3-l**£jKfl:g«£. SJBteJBfiX 

s-ttsisfbsij. ^py^ffl. wan. ^uxbsi t- 
)iMtmi>L<amtmt. mm (*r««j$s«&« 

[013] &&mit&®it, mm^mts. 

2itzm<tm> ^af^itm. mm, t 
)\<MmbL<ttmtmt. mm mmzBrnznz® 
m ticmux. 07 itfik-r&itewimmztttiiTZfSi 

[014] mm*Bi£2i*z>&®it'£i®t, mmzteis. 

>\sMmbi,<tt.mmt, mm (»R*BsE3i**ti 
<*) itcwbr. 07«c^Tsa^?t^ ; &]f5fiS-rsi« 

[015] WR«rffl5fiRS-lf S^Sft^Jt. WMSr^fiX 

si«Btt». ^nyxww. swb?pj. -feuxbffi). 

{*) £(CHl/C. 07«C7nT^k^fS«i€ffMTSIS 

[0i6] mmzBf&z&z&mtGVit. nmz&i& 
zazmim. "ciyxtiH. www. fei^^i. 
'M/fc*H> 0 < tt&{bSU<t . «® wmzBf$,2 nz® 

W) t«CB80r t 07 4C7jVf&<b£^?Slg£ff*fi£-r3l8 

[017] »K*^S-«**^S<k^«Ji. iSJ&fcJFJia 
Stt&ifrfbJN. ^ayxww. ttttffl. -tzuxbSU. -5 s - 

)VMmt>i><itmitmt. mm mmtm^^z® 
m titCMbx. mi icfut&it^mmm^mr^ 

[018] m&z&i&Zitz&mitGVit* mmzxm 
suzmim. Any^ti. ewbaw. -buxbsij. f- 

[0193 i»SS«fJJS3ttS£BHb£«9<!: > »JH£Jf>fi5c 

)i>Mtmi>L<im\tMt. mm mmzumsazy) 
<*> ticMLx. mucmt&it^mm^Bis.nm. 
icte^x&m^mim&^teitwizniTmx*) s. 50 
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j^HbsijiKtig^Ji. mm. mmzitzmzitz® 
m ticMux. 07 icfr^it^umm^mnm 
Kto^xmmw£&fr£*>#<»w*7fi-tWLXibz>. 

[02 1] aKR«$j$3#£&Mtt£4Jl£. ®R«fiK 

s-ssKfuw. "ayxtm. mmi -tzuxbsu. f 
(*) tKMLt. 07 tcfr-r&ft&tommzBf&tztz 

[02 2] ffiR?r0fiR$#-5^il{b^i. 
3tf*»{UH. ^pyXbffl. SMbfiq. -fel/XbftJ, f 

;t>jufbS'j*>t<«^b^<!:. sffi mm*&m$itzvi 
fcto\,*x&m^mrm&&t>&<DW*ni-tmx$>z>. 

[02 3] MS^fiRSHtS^ISfb^gJi. »J8£^fi!c 
StfiBMBW. ^oyXbffl KSfbSU. -feUXtJW. f 

)\>Mmt>{,<temmt. mm mmzKmzitz® 
t,cto^x&m^m*m*£ti&<DW>s:wTm.x$>z>. 

[02 4] M(l&gl£3-t*&&Bltt£4fe&. WR^fiS 
S^SSEfb^ ^cjyxb^ffl. KfbffJ. -feuXbffiJ. ^ 

(*) itcMb-C. 07tc*-rS<b^li8i J S:^)ST-£>l^ 

[02 5] WM?:JfM$#S^{b^i. mmZBtfi 
S-eS»fbS0. ^oyXbSO. S£{bSiJ. -feUXbSiJ. f- 
^JMb§fJfeL< W^bgiJi. ««K (Sli^fi)iSti-S«J 
(*) ttcMLt. 0 7«:^-rSfb^tiSf|!i^fiS-rsl« 

[02 6] WR«:»fiS3#^)lfb^i. mmZB®, 
$#SiSEibSl ^nyxbffij. ee-ftflfJ. HzuXbffJ. 
^;Hb5'JfcL/<«^bSiJ4 > (^R*»fiS$ti-5«5 
^) i(CML«r, 07^TS<b^lSfli?rfl5fiS;r-SIS 

[02 7] SER^fiS^^S^^b^i. »R?r»5fiS 
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